Prolactin and MA-10 Leydig cell steroidogenesis: biphasic effects of prolactin and signal transduction.
The present investigation was designed to study the direct role of PRL on testicular Leydig cell steroidogenesis, using the MA-10 murine Leydig tumor cell line as a model system. We have previously reported on the presence of specific PRL binding sites in those cells, and we now demonstrate the functionality of those sites and the biological responses induced by the binding of PRL. When cultured MA-10 cells were exposed for 24 h to increasing concentrations of PRL, washed, and then subjected to a 3-h human CG (hCG) stimulation test, a clear dose-dependent biphasic effect of PRL on the steroidogenic response was observed, even though PRL had no effect on MA-10 cell proliferation: at low PRL concentrations (0.1-10 ng/ml), hCG-induced steroidogenesis was stimulated (maximal stimulation by 1 ng/ml PRL being 200-250% of control); at higher concentrations, hCG-induced steroidogenesis was inhibited (60% inhibition was achieved by 1000 ng/ml PRL). When steroidogenesis was induced with various concentrations of cholera toxin, instead of hCG, no effect of the prior exposure to increasing concentrations of PRL was observed, indicating that PRL acts either at the level of the LH/hCG receptor or at some stage proximal to adenylate cyclase. Indeed, further study revealed that 24 or 72 h exposure of MA-10 cells to PRL caused a dose-dependent reduction in hCG binding. Thus, the maximal inhibition of 62% after 72 h with 500 ng/ml PRL, may explain, at least in part, the inhibitory effects of high PRL concentrations on hCG-induced progesterone secretion. Evidence demonstrating possible involvement of a pertussis toxin-(PT-)sensitive G protein in the signal transduction mechanism of PRL receptors is also presented: 1. GTP caused a dose-dependent reduction in affinity (Ka) of PRL binding by its receptors (from Ka = 1.66 +/- 0.2 x 10(9) M(-1) for control MA-10 cell membranes to Ka 3.03 +/- 0.6 x 10(8) M(-1) for membranes incubated with 8 mM GTP). 2. Prior exposure of MA-10 cells to PRL (10 pg/ml) caused a significant reduction in the ability of a 44-kDa membrane protein to undergo PT-induced [32P]ADP-ribosylation. These results demonstrate that MA-10 Leydig cells possess highly specific and biologically functional PRL receptors mediating direct and dose-dependent biphasic effects of PRL on hCG-induced progesterone secretion. These cells thus offer a suitable model to study the mechanism(s) of PRL action and signal transduction of its receptor on a physiologically relevant differentiated function.